INTRODUCTION
Atraumatic splenic rupture (ASR) is a potentially lifethreatening condition that occurs spontaneously, in the absence of trauma. Fortunately, it is also rare, with an estimated incidence of around 1.2 cases per year. 1 The presentation of ASR can be non-specific and subtle, presenting most often with a sudden onset of abdominal pain, abdominal tenderness, nausea, and/or vomiting.
in the literature by the Orloff and Peskin criteria, which include: thorough history reveals no antecedent trauma; no evidence of disease in organs other than the spleen that can cause rupture; no perisplenic adhesions or scarring consistent with trauma or past rupture; and normal spleen on gross and histological examination. 5 In a systematic review of ASR, Renzulli et al. noted that 93.0% of patients with ASR are cases of pathological splenic rupture, whereas 7.0% have no identifiable etiologic cause and are thus non-pathological (idiopathic) cases. 4 Because the etiologies of ASR (Table 1 ) encompass a wide breadth of causes from infectious to neoplastic to non-pathological, the initial work-up of a patient newly diagnosed with ASR is unclear. The management of ASR has instead largely defaulted to the treatment algorithm related to blunt splenic trauma, an entity more commonly seen in practice. 6, 7 However, it is unclear as to how the management of ASR should differ from that of blunt splenic trauma, particularly regarding to the timing or indications for surgical intervention. As it stands, the management algorithm designed for blunt splenic trauma largely focuses on the hemodynamic stability of the patient, recommending observation and conservative management if the patient is stable and splenectomy if the patient is unstable.
We present a case of non-pathological ASR in an otherwise healthy 37-year-old patient. In doing so, we highlight factors contributing to the medical management of ASR. The goal of this review is to identify any differences in management and outcomes of pathological and non-pathological ASR in current literature, and to determine if it is appropriate and safe to use the treatment algorithm for blunt splenic trauma in the management of ASR.
CASE REPORT
A 37 year-old man was admitted with a three-hour history of left lower quadrant abdominal pain. He was abruptly awoken by what he described as a "constant eight out of ten cramping" abdominal pain. He endorsed chills, myalgias and pain that worsened with deep breathing. He denied any change in bowel movements, blood or mucus in his stool, nausea/vomiting, or bruising to his abdomen. Patient denied history of trauma or similar symptoms in the days and weeks leading up to this pain. He denied recent travel, fevers, malaise, or rashes. The patient's past medical history was remarkable only for morbid obesity, smoking (0.5 packs/day x 18 years), and occasional symptoms of acid reflux, although he was not taking any medications regularly at the time of presentation. Upon admission, his vital signs showed mild hemodynamic instability: BP 130/64 mmHg, HR 111 bpm, temp 37.1 °C, RR 28, SpO 2 96% on room air. On physical exam, diffuse abdominal pain and tenderness greatest in the LUQ was noted; otherwise the abdomen was soft without hepatosplenomegaly, rebound or guarding. Within hours, the patient's pain continued to worsen and he began to feel pain radiating to his left shoulder.
Initial labs were remarkable only for increased WBC counts. Hemoglobin and hematocrit values were within normal range, 14.5 g/dL and 42% respectively. D-dimer, troponin, EKG, and chest x-ray were unremarkable. An intra-abdominal process was suspected given the normal EKG, low clinical risk for pulmonary embolism with negative d-dimer, and normal CXR. CT abdomen/pelvis with contrast was subsequently performed and found to demonstrate a grade III splenic laceration with subcapsular hematoma and surrounding hemorrhage ( Figure 1 ). The spleen showed multiple areas of hypoattenuation, and a large amount of high attenuation fluid was seen both surrounding the spleen and liver and also tracking along the paracolic gutters into the pelvis. There was no evidence of active extravasation, although the report noted relative flattening of the IVC suggestive of intravascular volume depletion from hemorrhage.
The patient remained hemodynamically stable despite downtrending hemoglobin found on repeat labs, thus the patient received only NS fluid bolus without blood transfusion. Surgery was consulted and made the recommendation for the patient to be admitted for initial close monitoring. Serial hemoglobin and hematocrit were obtained every four hours and the patient was made aware that he may require emergent splenectomy should he not remain stable with non-operative management. To further evaluate infectious etiology with EBV, Monospot test was obtained and confirmed negative. On hospital day two his hemoglobin fell to 9.4 from 11.2 g/dL the day prior, without any change in clinical symptoms. Repeat abdominal CT was performed but demonstrated stable splenic laceration unchanged from initial imaging. Throughout his four-day stay in the hospital, the patient's pain improved with successful non-operative management. Vital signs progressed back into normal ranges.
Mildly tender in the LUQ but hemodynamically stable, the patient was discharged on hospital day four. Recovery was overall uncomplicated. Three clinic follow-up visits over the next two months documented a gradual improvement in abdominal pain and tenderness, resolving hematoma on repeat CT imaging, and a return to his baseline health.
A comprehensive literature review on spontaneous ASR was performed. All publications from January 1975 to February 2015 were examined. The literature search (PubMed, Cochrane Library, and UpToDate) was limited to patients over 18 years old, and restricted to papers written in English. Search terms were as follows: atraumatic (all fields) and "splenic rupture" MeSH terms or splenic (all fields) and rupture (all fields) or splenic rupture (all fields); spontaneous (all fields) and atraumatic (all fields) and splenic rupture (mesh terms) or splenic (all fields) and rupture (all fields) or splenic rupture (all fields). Papers without full text availability, editorials, or opinion pieces were excluded. Splenic ruptures of predominantly traumatic origin or considered delayed splenic ruptures were additionally excluded.
All publications were reviewed and the following information gathered: patient sex, age, clinical symptoms, vitals on admission, physical exam findings, labs, hemoglobin level, imaging, splenectomy (including surgical indications) or conservative management, mortality, splenic pathology, and underlying etiology. Our search identified 51 peer-reviewed journal articles regarding ASR, together presenting 914 total cases. 4, 70 cases were non-pathological (representing 8% of all ASR cases reviewed) and 844 (or 92%) were pathological. Many etiologies were identified in our review of the literature and can be organized into eight broad categories (Table 1) . We found that although the etiologies are numerous, infectious causes made up the majority of the cases (31%), followed by malignancies (24%) and inflammatory causes (23%). Although we attempted to identify patient information regarding characteristics, diagnostics, clinical management, and outcomes in each case, this information was provided for only 36 patients (less than 5%) out of all reported cases of ASR that were either associated with one of these three most common etiologies or considered to be nonpathological. Overall, 86.5% of these patients received splenectomy.
Underlying infectious etiology
Four cases were detailed, of which splenectomy was performed in two. The indication for surgery was hemodynamic instability paired with CT findings in one case, and new onset of fevers in the other. The two cases that were managed conservatively involved patients that were hemodynamically stable without peritoneal signs. Despite each patient having a different underlying infection (infectious mononucleosis, Bartonella henselae, Babesiosis, and acute HIV), all four patients survived.
Underlying neoplastic etiology
13 cases were detailed, 12 of which were considered candidates for splenectomy. Two of these 12 died before undergoing planned splenectomy, resulting in only ten patients having undergone splenectomy. Indications for surgery included: worsening pain coupled with CT findings, hemodynamic instability, hypovolemic shock, acute or severe drop in Hgb, signs of peritonitis, and clinical deterioration. There were no deaths within one month post-splenectomy, although two of the ten died within two months presumably due to their underlying malignancy. One patient was managed conservatively and survived the acute splenic rupture. However, this patient died three months later due to complications from the underlying malignancy.
Underlying inflammatory etiology
Eight cases were detailed. Seven cases resulted in splenectomy. Indications for surgery included: hemodynamic instability, severe or acute anemia, cardiac arrest, EKG ischemic abnormalities paired with anemia, CT findings alone, and worsening pain. Of these patients, all survived the first month post-splenectomy, while one "eventually" died due to infection. The one patient that was managed conservatively, a 49 yong female presenting with stable vital signs and no peritoneal signs, survived.
Non-pathological etiology
11 cases were detailed ( Table 2 ). All cases resulted in splenectomy mean age of 45 years (range: 20-69), two females, one patient with fever, 36% hemodynamically unstable, 55% with peritoneal signs, and one patient with Hgb <7 g/dL. Two patients did not receive imaging but underwent immediate laparotomy for signs of peritonitis.
Other indications for surgery included: hemodynamic instability, clinical worsening, hypovolemic shock, and sudden drop in Hgb. While no cause was definitively identified, some cases were noted to have possible triggers for the acute rupture including: severe cough, trivial injury, and COPD exacerbation. When grade of splenic injury was provided, it was consistently either grade IV or V. All patients survived, though it is noted that three months post-splenectomy one patient died due to stroke thought to be unrelated to ASR.
DISCUSSION
The amount of specific data available in literature regarding the details of ASR cases and the management courses is very limited. Currently the indications for splenectomy in ASR, regardless of known or unknown etiology, have generally included those identified in association with splenic rupture owing to blunt abdominal trauma: hemodynamic instability, high grade splenic injury, and signs of peritonitis. 8 Renzulli et al performed a comprehensive review of ASR in the literature and similarly found the paucity of patient data as well as the simple rarity of ASR limiting to their analyses. 4 They were able however to find an overall ASR-related mortality rate of 12.2%, as well as to make several conclusions relating to risk factors and management of ASR as a general entity. While neither infectious nor inflammatory etiology were stand-alone risk factors for increased ASR-related mortality, the underlying etiology of neoplastic disorders was found to be particularly associated with poorer outcomes regardless of whether they were managed with or without splenectomy, while non-pathological etiology was associated with a decreased ASR-related mortality rate. They concluded that patients with non-malignant pathological etiology could be treated with organpreserving surgery, a non-surgical approach, and/or transcatheter arterial embolization. Yet it was their recommendation that all patients with ASR of malignant etiologies undergo splenectomy or transcatheter arterial embolization as a temporary stabilizing measure. In their review, over 84% of ASR patients underwent splenectomy (either as initial treatment or after failed non-conservative treatment).
Corresponding to the results of Renzulli et al, our literature review demonstrated that 86.5% of ASR patients underwent splenectomy. In comparison, only 40-50% of patients with traumatic splenic injury have historically required operative management, which most typically is splenectomy. 9, 10 Thus it appears that if a patient presents with splenic rupture in the absence of trauma, they will be significantly more likely to undergo splenectomy than if their rupture had been of traumatic etiology. Despite the much higher likelihood of splenectomy, we found that most management decisions in cases of ASR were in due course made based on a combination of objective and subjective factors not unlike the traditional indications for splenectomy in traumatic rupture. Commonly implicated in the decision to perform splenectomy in ASR were factors such as clinical deterioration, development of more severe symptoms or peritoneal signs, and an abrupt decline in hemoglobin.
Furthermore, the decision for and success of surgical versus non-surgical management of the acute splenic rupture does not appear to be significantly affected by the underlying etiology, contrary to the findings of Renzulli et al. We have found that in each etiological category of ASR patients infectious, inflammatory, malignant, and non-pathological although there was at least one case successfully managed without surgery, the significant majority of patients underwent surgery. Given this observation and the low numbers of patients with detailed clinical courses reported, we do not believe the existing literature supports the use of underlying etiology as a stand-alone variable affecting the indications for splenectomy. Despite recognizing the limited and retrospective nature of the literature on this subject, we conclude that it appears reasonable to rely on the traditional signs of clinical instability or deterioration to influence the decision to proceed with splenectomy in patients with ASR, independent of underlying etiology.
Nevertheless, we still recommend that a thorough etiological work-up be carried out in any patient presenting with ASR since the identification of a specific underlying diagnosis could influence the necessity of other specific treatments and affect the long term clinical course of the patient. Specific work-up should initially include CBC and abdominal imaging (generally CT scan) to evaluate for evidence of malignancy or underlying inflammatory etiologies. It should be noted that while suspicion for underlying inflammatory etiology may have been raised by CBC abnormalities, most diagnoses were confirmed post-splenectomy through splenic histopathology. Additionally, if history or physical exam suggests infection, a full infectious disease work-up may be of value and should be guided by the patient's history, specific signs, extra-abdominal symptoms, and likely infectious exposures. Finally, with regards to patients specifically described as having non-pathological ASR, all individually described cases to date have been managed with splenectomy. The successful non-operative management of our present case would be the first detailed in the literature. We do note our patient's grade III splenic injury to be unique, with other documented cases all grade IV or higher. This raises the concern that our patient is different from the typical patient with non-pathological ASR, presenting with less advanced pathology than is to be expected in most patients when no underlying etiology is found. Thus the success of our patient may not be representative of the true likelihood for success with non-operative management of these patients in general. Nonetheless, the success of our present case demonstrates that it is safe for select patients presenting with ASR of unclear etiology to be managed conservatively, as long as the traditional indications for splenectomy in trauma patients hemodynamic instability, high-grade splenic injury, or clinical deterioration are absent. This recommendation differs with that of Renzulli et al, who concluded that despite a lower ASR-related mortality rate of 2% in patients with non-pathological ASR, these patients should receive total splenectomy even if hemodynamically stable. 4 By using the success of our patient to open the possibility for conservative management in ASR of unknown etiology, future patients who present similarly may enjoy the benefits of non-operative treatment in terms of decreased length of stay, avoidance of operative morbidity, and preservation of immune function. However, it should be discussed with these patients at the outset of their initial hospitalization that should they show any signs or symptoms of deterioration, splenectomy is likely to be performed. Lastly, we would recommend in cases determined to be suitable for nonoperative management, patients should be closely followed in the immediate time period after splenic rupture as there still may be an underlying disease process that was not identified in the initial hospitalization. The current literature, unfortunately, does not provide any data or long-term outcomes to help define the specifics of such an optimal surveillance plan.
CONCLUSION
As presentation can be non-specific and mortality rates of ASR can be relatively high, it is important that providers have a low threshold to suspect ASR. Although data and literature regarding ASR are limited, review of cases with ASR in the context of identified malignant, infectious, inflammatory, or non-pathological etiologies show that the vast majority of patients will undergo splenectomy. While we recommend that all attempts be made to identify any underlying etiologies in order to direct future treatment and improve the patient's overall health in the long-term, our review suggests that the etiology of ASR does not independently influence management or survival. Patients of any etiology, including those patients with no underlying identifiable pathology, can be successfully managed with or without splenectomy while experiencing comparable survival outcomes. Despite the overall higher likelihood of splenectomy in ASR patients, the indications for splenectomy appear to be analogous to those traditionally used in traumatic splenic rupture, with consideration of the patient's entire clinical picture in addition to hemodynamic stability, grade of splenic injury, and presence or absence of peritonitis.
